. Expression profiling identifies genes associated with mucocysts, including sortilins. Expression profiles are derived from the Tetrahymena Functional Genomics Database, with each profile normalized to that gene's maximum expression level. Points on the x axis correspond to successive time points and represent growing, starved, and mating cultures, including three different culture densities (low [Ll] , medium [Lm] , and high [Lh] ), 7 samples taken during 24 h of starvation, and 10 samples subsequently taken during the 18 h after conjugation. (A) A composite image of all the expression profiles in Fig. 2 A with the addition of AP-3 and AP-1A expression profiles. (B) The medium subunit of the AP-3 adaptor is coexpressed with genes encoding mucocyst contents and the four T. thermophila sortilins (only GRT1 and SOR4 are depicted for reference). (C) The medium subunits of the remaining adaptor complexes (AP-1A and -1B, AP-2, and AP-4) are not coexpressed with mucocyst-associated genes or the T. thermophila sortilins (GRT1 and SOR4 shown for reference). (D) Schematic of the SOR4 knockout construct. Replacement of the entire SOR4 genomic locus with the neo4 drug resistance cassette is facilitated by homologous recombination. An identical strategy was used for the remaining sortilins. A detailed description of the construction and use of the SOR1-4 knockout constructs can be found in the Materials and methods section. (E) Independent cDNA prepared from the sortilin knockouts, as in Fig. 2 C, also shows that knockout cells lack the expected transcript, without affecting transcript abundance of other sortilin genes. The unrelated -tubulin (ATU1) cDNA serves as a loading control. The lanes shown were derived from a single gel, but their order has been rearranged for this figure. (F) Knockout of nonessential sortilins does not impair cell growth. Shown is a table of the mean doubling times calculated from five measurements of culture density (three measurements for sor1), each after 3-h periods of growth, indicating similar growth rates for the wild-type and mutant lines. Figure S3 . Sor4p-GFP interacts with Grt1p, and is required for the transport of Grt1p to mucocysts. (A) Uncropped version of Western blot shown in Fig. 3 C. Grt1p is present as a single band of 80 kD, whereas the additional bands represent cross-reactive proteins that are also present in the grt1/2 lysate. (B) The addition of a C-terminal GFP tag to endogenous Sor4p does not impair Sor4p function, as judged by mucocyst secretion. As in Fig. 4 B, identical numbers of wild-type and SOR4-GFP cells were stimulated with dibucaine and immediately centrifuged. A two-layer pellet was observed for both samples, consisting of an upper flocculent layer (below the broken line) and lower cell pellet (below the dotted line). Similar amounts of flocculent are secreted by the SOR4-GFP and wild-type lines, demonstrating that SOR4-GFP cells do not show a sor4 phenotype and that Sor4p-GFP provides Sor4p function in mucocyst formation. (C) As in Fig. 3 D, Sor4p-GFP was immunoprecipitated using anti-GFP antiserum from lysates of cells expressing Sor4p-GFP from the endogenous SOR4 locus, and that were actively synthesizing new mucocysts. Immunoprecipitated samples were analyzed by Western blotting with anti-GFP antiserum (top, lanes 3 and 4), confirming that full-length Sor4p-GFP is expressed, and with anti-Grt1p antiserum (bottom, lanes 3 and 4) to show coprecipitation of Grt1p. Lane 4 demonstrates that the interaction between Sor4p and Grt1p persists at pH 5. The specificity of the Sor4p-Grt1p interaction is further demonstrated by a sample in which GFP-Rab7p was immunoprecipitated with anti-GFP antiserum from lysates of cells expressing GFP-Rab7p, as described in Bright et al. (2010) , that were actively synthesizing new mucocysts (top, lane 5). Grt1p was not coprecipitated with GFP-Rab7p (bottom, lane 5). Also shown are Input and cleared lysate lanes, each contain 30,000 cell equivalents, from the lysate before and after bead addition, respectively. Figure S4 . sor1 is not essential for mucocyst formation and secretion. (A) A semiquantitative assay, as in Fig. 4 B and including the same wild-type control, was used to evaluate mucocyst discharge. Identical numbers of wild-type and sor1 cells were stimulated with the secretagogue dibucaine, and immediately centrifuged. The wild-type culture produces a two-layer pellet, in which a thick layer of flocculent (below the broken line) resulting from mucocyst discharge sits atop of the packed cells (below the dotted line). Similar to the wild type, stimulated sor1 cultures still produce a prominent flocculent layer. (B) As in Fig. 3 Figure S5 . Sorting efficiency of the exogenously expressed mucocyst protease Cth3p-CFP is reduced in sor4 cells. As in Fig. 6 , Cth3p-CFP was inducibly expressed with 0.75 µg/ml CdCl 2 for 2 h. Cth3p-CFP was localized in fixed, permeabilized cells using a polyclonal anti-GFP antibody, and endogenous Grl3p was immunolocalized using mAb 5E9. Colocalization was quantified in 15 sor4 cells, using the Manders' correlation coefficient M2, and a mean M2 value was determined for the population from this sample. The mean M2 value at the cell periphery for the population is 0.373 with an SEM of 0.054. A range of sample M2 values is shown as indicated in the bottom left corner of the merged image. Bars, 5 µm. Table S1 . Accession numbers from which VPS10 domain sequences were obtained to create the phylogeny in Fig. 1 Table S2 . Accession numbers from which VPS10 domain sequences were obtained to create the phylogeny in Fig. 2 TGTATATCGAATTCCTGCAGATCTATTTTTTCTCTCAATTATTTTCTTTTCAAGGAT TTG S001 CACCATGAGAAGAAGCTTGCTTACAGTAG CTH3 ORF minus stop codon S002 ATGTCTTGCCAAAGCAAAACC Video 1. Sor4p localizes to mobile cytoplasmic puncta and not to mature mucocysts docked at the plasma membrane. Realtime live imaging of immobilized T. thermophila expressing Sor4p-GFP at the endogenous SOR4 locus as a complete gene replacement. Images were acquired with a 100-ms exposure (Marianas Yokogawa type spinning disk inverted confocal microscope; 3i) and displayed in the video at 10 frames/s. There is no detectable Sor4p-GFP in docked mucocysts.
